Melanoma incidence is rising in Caucasian populations (Coleman et al.. 1993) . Solar radiation plays a role in the aetiology of melanoma (Koh et al., 1990; IARC. 1992) . Host factors are also important and individuals with fair hair and skin are more at risk of melanoma. but the magnitude of the odds ratio associated with a fair complexion is only of the order of 2 to 3 (Bliss et al.. 1995) . Case-control studies of melanoma focusing on the naevus phenotype have established that large numbers of naevi as well as atypical naevi are the most important risk factors yet found, With odds ratios of the order of 10 or more for 100 or more common naeVi (Swerdlow et al.. 1986 : Holly et al.. 1987 Grob et al.. 1990 ). However, the magnitude of the odds ratios associated with common or atypical naevi varies greatly between these studies (Swerdlow et al., 1986 : Grob et al.. 1990 : Holly et al.. 1987 Augustsson et al.. 1991 : Garbe et al.. 1994 ). This might be related to differences in the naevus count protocols or to differences between populations. Few studies have formally investigated the types and distribution of naevi on different body sites.
The Atypical Mole Syndrome (AMS) is a well recognised naevus phenotype mostly described in families with a genetic susceptibility to melanoma (Clark et al.. 1978 : Greene et al.. 1985 Albert et al.. 1990 ). This phenotype. which has also been described sporadically in individuals with no family history of melanoma (Halpern et al.. 1991) is characterised by large number of naevi, atypical naevi as well as naevi on nonsun-exposed sites (Tucker et al.. 1983 : Newton et al.. 1994 . In melanoma families. this phenotype is strongly predictive of an increased melanoma nrsk. but the predictive value of the phenotype in population-based melanoma cases has not been fully examined. This present case-control study investigated the numbers. types and distribution of naevi in melanoma cases and controls. with naevus counts performed by two dermatologists. The prevalence of the AMS phenotype in these cases and controls was also determined. The main aim was to determine which naeuvs phenotype is the most predictive of melanoma.
Methods
All incident cases of cutaneous melanoma diagnosed at ages 16 -75 Table VI ).
The AMS phenotype was defined using our AMS scoring system (Newton et al., 1994 Age (years) the number of common naevi and skin type. Table IV shows the relative risk of melanoma in relation to the numbers of common and atypical naevi with significant trends in risks with increasing numbers. as expected after adjustments in the previous tables. Atypical naevi were found to be more common in male cases. of whom 33% had any atypical naevi compared with 22% of the females (not in table). Atypical naevi were also more prevalent in cases with red or blonde hair than in those with brown or black hair colour (X2 = 11.1. P=0.01) but this association was not found for controls (X-1=0.5. P=0.5). Atypical naevi were associated with fair skin types in cases or above compared with 6% of the controls [odds ratio of 7.7 (95% CI 3.8 -15.8) compared with 0-4 naevi]. When the odds ratios were adjusted for the number of atypical naevi and skin type, the trend in risk remained highly significant. The numbers of naevi decreased with age in both cases and controls. The distribution of naevi by age in cases and controls is shown in Figure 1 . There were no substantial differences in the total body naevus count between the sexes. There was no correlation between skin type and total naevus count in either cases or controls.
Aty pical naevi Four or more clinically atypical naevi were found in 10% of the cases and 10% of the controls, giving an odds ratio of 28.7 (95% CI 8.6-95.6) when compared with subjects with no atypical naevi. A highly significant trend was found with increasing numbers of atypical naevi (P<0.0001) ( Table III) .
Risk of melanoma associated with naevi on unusual sites A highly significant trend in risk was found for increasing numbers of naevi on the dorsum of the feet (P<0.0001) and on the buttocks (P=0.0001) ( Table V) . Both of these trends remained highly significant after adjusting for the number of atypical naevi. Scalp naevi were also more frequent among cases: 10% of the cases had one or more scalp naevi compared with 300 of the controls. with an odds ratio of 2.4 (95% CI 1.4-4.2). The trend for increasing numbers of scalp naevi was significant (Table V) .
Pigmented lesions of the iris One or more pigmented lesions of the iris were found in 20% of the cases and 12% of the controls, with an odds ratio of 1.7 (95% CI 1.2-2.6) and the trend for increasing numbers was significant (x2 =7.14. P=0.007).
AMS score
The risk of melanoma increased steadily with increasing AMS score. with a highly significant trend (P <0.0001) (Table VI) . This trend remained highly significant after (1985) found atypical naevi on nonsun-exposed sites such as the buttocks, the feet and the toe webs in melanoma cases in Australia, but the naevus counts at different body sites were not formally compared between cases and controls. The presence of many atypical naevi was strongly associated with melanoma in the study reported here as were large number of common naevi. Naevus counts decreased with age in both cases and controls but older cases were more likely to have a large number of naevi than age-matched controls. The observation that the naevus count decreases with age is based on cross-sectional studies and it is not known to what extent this is owing to a tendency to larger numbers of naevi among more recent birth cohorts (Halpern et al., 1993) . Atypical naevi were also found less commonly in the older study subjects. The proportion of melanoma attributable to the presence of two or more atypical naevi decreased with age; it accounted for a quarter of all melanomas below the age of 40 compared with 14% for the cases aged 40 years or above. A similar decrease in the aetiological fraction with age was seen for numbers of common naevi: 100 or more common naevi accounted for nearly twice as many melanomas in the cases aged below 40 years of age compared with cases older than 40. The differences in relative risk by age for naevus-related variables in our data may in part account for the differences in relative risks for these naevus variables between studies, which will have different weighting by age group in their all-age results.
It is not clear why atypical naevi and common naevi were more common in male than female cases and controls though melanoma is twice as common in females than males in the UK. The risk of melanoma associated with a large number of atypical naevi, however, was similar in each sex.
In this study, individuals with red hair or fair skin type were more likely to have atypical naevi. Weinstock et al. (1991) have reported that atypical naevi were more common in individuals with poor tanning ability. It is possible that atypical naevi are more easily expressed in individuals with fair skin because of their increased susceptibility to ultraviolet radiation. The presence of atypical naevi was associated with multiple melanoma primaries and this is consistent with observations in familial melanoma studies (Greene et al., 1985) . Naevi on unusual sites (dorsum of the feet, buttocks and anterior scalp) were risk factors for melanoma and remained significant after adjustment for atypical naevi. Iris naevi were associated with melanoma in this study. Rodriguez-Sains et al. (1986) reported that patients with AMS often had many iris naevi and suggested that their presence could be a marker of an expanded melanocytic system with numerous naevi found on the skin and in the eye. Albert et al. (1983) and Nordlund et al. (1985) had previously found that iris naevi were more common in cutaneous melanoma patients than in controls, although the numbers in the first study were small. This study is the first to determine the risk of melanoma associated with the AMS phenotype in the general population rather than in the context of families at high risk. We used a scoring system for the AMS phenotype designed by ourselves, as there is no international agreement on the definition of this phenotype. This scoring system was originally designed for our family studies of melanoma (Newton et al., 1994) . The AMS phenotype is thought to be a marker of a genetic susceptibility to melanoma, but sun exposure may influence the expression of this phenotype. There has been some controversy in the literature whether the AMS phenotype is a dichotomous or continuous phenotype (Traupe et al., 1989 Thirty-two per cent and 16% of all melanomas in this study were attributable to an AMS score of 2 or 3 respectively and these aetiological fractions decreased with age. Among the five clinical features of the AMS phenotype scoring system, the presence of two or more atypical naevi yielded the highest relative risk but other clinical features of the phenotype were independently associated with an increased risk. None of these naevus characteristics were responsible for more than a quarter of all melanomas and it may be that for screening programmes in countries with a low incidence of melanoma, stronger predictors will be needed. However, by screening younger age groups, the AMS phenotype may have a role in the secondary prevention of melanoma.
